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Mo Ka radiation 
H = 0.21 mm~' 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.948, r m „ = 0.960 

Refinement 

R[F 2 > 2a(F 2 )} = 0.052 

wR(F 2 ) = 0.154 

5 = 1.04 

3757 reflections 

195 parameters 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 293 K 

0.25 x 0.22 x 0.19 mm 



14787 measured reflections 
3757 independent reflections 
3073 reflections with / > 2a(l) 
R,„, = 0.027 



Ap max = 0.84 e A 

Ap mi „ = -0.38 e A~ 3 

Absolute structure: Flack (1983), 

1564 Friedel pairs 
Flack parameter: 0.31 (11) 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


C9-H9- ■ Of 


0.93 


2.51 


3.386 (3) 


158 


Symmetry code: (i) 


-x + \,y + \,-z- 


Hi- 







The crystal studied of the title compound, C 19 H 14 0 2 S, was an 
inversion twin with a 0.7 (1):0.3 (1) domain ratio. The central 
benzene ring makes dihedral angles of 63.31 (9) and 
60.86 (9)°, respectively, with the 4-methylphenyl and thio- 
phene rings. In the crystal, molecules are linked by weak 
intermolecular C— H- ■ O hydrogen bonds and S- ■ -it 
[3.609 (3) A] interactions. 

Related literature 

For the biological activity of thiophene derivatives, see: Bonini 
et al. (2005); Brault et al (2005); Isloora et al. (2010); Xia et al. 
(2010). For related structures, see: Ranjith et al. (2011); 
Dufresne & Skene (2010). 




Experimental 

Crystal data 

C19H14O2S 
M, = 306.36 
Orthorhombic, P2 l 2 l 2 l 
a = 6.8748 (2) A 



b = 13.3291 (4) A 
c = 16.8667 (5) A 
V = 1545.58 (8) A 3 
Z = 4 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHEEXL97 and PLATON (Spek, 2009). 

VS and DV thank the TBI X-ray Facility, CAS in Crystal- 
lography and Biophysics, University of Madras, India, for the 
data collection. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LX2197). 
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Comment 

Thiophene derivatives exhibit anti-HIVPR inhibitors (Bonini et al, 2005) and anti-breast cancer(Brault et al, 2005) activ- 
ities. In addition, some of the benzo[6]thiophene derivatives show significant antimicrobial and anti-inflammatory activities 
(Isloora et al, 2010). The thiophene derivates have been viewed as significant compounds for application in many fields 
(Xia et al., 2010). Against this background, we report herein the crystal structure of the title compound. 

The title compound crystallizes as the non-centrosymmetric space group Fl{L\l\ in spite of having no asymmetric C 
atoms. The crystal studied was an inversion twin with a 0.7 (1):0.3 (1) domain ratio. 

In the title compound (Fig. 1), The bond lengths and angles agree with those observed in other thiophene derivative 
(Ranjith et al., 2011). The benzene ring makes the dihedral angles of 63.31 (9)° and 60.86 (9)°, respectively with the 
4-methylphenyl and thiophene rings. The thiophene ring makes the dihedral angle of 75.04 (9)° with respect to 4-methyl- 
phenyl ring, it shows that both rings are almost perpendicular to each other. The molecular packing (Fig. 2) is stabilized 
by weak intermolecular C — H-0 hydrogen bonds; the first one between a benzene H atom and the O atom of the C=0 

unit (Table 1, C8 — H8-01 1 ), and the second one between a benzene H atom and the O atom of the C=0 unit (Table 1, 

C9 — H9 - 02 11 ). The molecular packing (Fig. 2) is further stabilized by a weak intermolecular S—7I interaction the thiophene 

S atom and the 4-methylphenyl ring, with a Sl-Cg iv [3.609 (3) A] (Cg is the centroid of the C13-C18 phenyl ring). 

Experimental 

The furan 1 g was dissolved in THF. The weighted lead tetracetone (1.52 g, 1520 m mol) was added to the furan. Then it 
was refluxed at 343 K for 0.5 h. The reaction mixture was checked for TLC. Then the usual workup was done with brine 
solution and CHCI3 follwed by column chromatography (10% AcOEt/hexane) lead to the solution of the pure compound. 
Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a solution of the title compound in ethyl 
acetate at room temperature. 

Refinement 

All H atoms were fixed geometrically and allowed to ride on their parent C atoms, with C — H distances fixed in the range 
0.93-0.97 A with C/ iso (H) = 1.5(7 eq (C) for methyl H 1.2(7 eq (C) for other H atoms. 
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Figures 




Fig. 1 . The structure of showing the atom-numbering scheme and intramolecular hydrogen 
bond. Displacement ellipsoids are drawn at the 30% probability level. 



Fig. 2. A view of the C — H - 0 and S—7t interactions (dotted lines) in the crystal structure of 
the title compound. [Symmetry codes: (i) - x, y + 1/2 , - z + 1/2; (ii) - x + 1 , y + 1/2, - z + 1/2; 
(iii) - x , y -1/2, - z + 1/2; (iv) - x + 1, y - 1/2, - z + 1/2. ] 



(4-Methylphenyl)[2-(thiophen-2-ylcarbonyl)phenyl]methanone 



Crystal data 
C19H14O2S 
M r = 306.36 
Orthorhombic, P2\2\2\ 
Hall symbol: P 2ac 2ab 
a = 6.8748 (2) A 
ft = 13.3291 (4) A 
c= 16.8667 (5) A 
V= 1545.58 (8) A 3 
Z=4 



^(000) = 640 

D x = 1.317 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3758 reflections 

6 = 2.0-28.2° 

|i = 0.21 mm 1 
7=293 K 

Block, white crystalline 
0.25 x 0.22 x 0.19 mm 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co and cp scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.948, J max = 0.960 
14787 measured reflections 



3757 independent reflections 

3073 reflections with / > 2a(I) 
R mt = 0.027 

6max = 28.2°, 6 m j n = 2.0° 

h = -9-^8 

£ = -17^17 
/ = -21^22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )] = 0.052 

wR(F 2 ) = 0.154 



Secondary atom site location: difference Fourier map 
Hydrogen site location: difference Fourier map 
H-atom parameters constrained 

0.2738P] 



w = V[o 2 (F 0 2 ) + (0.0975P) 2 



where P = (F 0 2 + 2F 2 )/3 
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S= 1.04 
3757 reflections 
195 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TT- *ITJ 


CI 


0.1784 (5) 


0.1736 (3) 


0.51343 (18) 


0.0572 (8) 


HI 


0.1693 


0.1232 


0.5514 


0.069* 


C2 


0.1844 (4) 


0.2720 (2) 


0.53175 (14) 


0.0457 (4) 


H2 


0.1790 


0.2949 


0.5838 


0.055* 


C3 


0.2000 (4) 


0.3398 (2) 


0.46487 (14) 


0.0457 (4) 


H3 


0.2065 


0.4095 


0.4665 


0.055* 


C4 


0.2035 (4) 


0.27597 (17) 


0.39395 (13) 


0.0364 (5) 


C5 


0.2388 (3) 


0.30681 (16) 


0.31244 (13) 


0.0336 (5) 


C6 


0.2404 (4) 


0.41697 (16) 


0.29365 (12) 


0.0335 (5) 


C7 


0.0825 (4) 


0.4758 (2) 


0.31315 (15) 


0.0438 (6) 


H7 


-0.0201 


0.4487 


0.3420 


0.053* 


C8 


0.0768 (5) 


0.5760 (2) 


0.28959 (17) 


0.0536 (7) 


H8 


-0.0296 


0.6157 


0.3027 


0.064* 


C9 


0.2277 (5) 


0.61580 (19) 


0.24717 (16) 


0.0544 (7) 


H9 


0.2235 


0.6828 


0.2318 


0.065* 


CIO 


0.3856 (5) 


0.55782 (18) 


0.22697 (15) 


0.0462 (6) 


H10 


0.4872 


0.5859 


0.1981 


0.055* 


Cll 


0.3943 (4) 


0.45704 (16) 


0.24953 (13) 


0.0347 (5) 


C12 


0.5750 (4) 


0.39723 (16) 


0.23542 (13) 


0.0353 (5) 


C13 


0.6576 (4) 


0.39061 (17) 


0.15393 (14) 


0.0370 (5) 


C14 


0.5507 (4) 


0.41308 (19) 


0.08690 (16) 


0.0439 (6) 


H14 


0.4223 


0.4340 


0.0920 


0.053* 


C15 


0.6323 (5) 


0.4049 (2) 


0.01220 (15) 


0.0525 (7) 


H15 


0.5573 


0.4191 


-0.0323 


0.063* 


C16 


0.8252 (5) 


0.3755 (2) 


0.00285 (15) 


0.0519(7) 


C17 


0.9301 (5) 


0.3518(2) 


0.06999 (17) 


0.0543 (7) 



(A/o) max < 0.001 
Apmax = 0.84 e A~ 3 
Ap min = -0.38eA- 3 

Absolute structure: Flack (1983), 1564 Friedel pairs 
Flack parameter: 0.31 (11) 
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Atomic 


displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1.348 (5) 
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1.392 (5) 
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PiC no 

Co — C / — Co 


ny.y (3) 


PU pn it i n 

CIO — CI / — hll / 


1 1 n i 

ny.3 


{ • A P*7 III 

Co — C / — hi / 


1 in n 

12U.U 


pi o pn 1 1 1 "7 
Clo — CI / — hll / 


1 1 n i 

ny.3 


PQ nn m 

Co — C / — hi / 


1 in n 
12U.U 


pn pio pn 
CI / — Clo — C13 


1 in /: /i \ 
12U.D (5) 


PO. no 

CV — Co — C / 


i in n /i\ 
12U.U (i) 


pn pio ij i o 
C 1 / — C 1 o — hi 1 o 


i i n n 

iiy./ 


pn ro iio 
CV — Co — Ho 


1 in n 
12U.U 


pil pio TT1Q 

C 1 3 — C 1 o — hi 1 0 


1 1 n i 

iiy./ 


P*7 PQ IIO 

C / — Co — hlo 


1 in n 
12U.U 


PU P1A TU1AA 

c i o — c i y — ri i y a 


1 nn £ 

iuy.5 


po pq pin 

Co — cy — c i u 


1 in n /i\ 
IzU. 1 (2) 


pi£ p 1 Q UIATD 

c i o — c i y — h i y r> 


1 no ^ 

luy.j 


CR CQ HQ 

v. o — v y — 1 1 y 


119.7 


W\ qa ri o H1 QR 

1 1 1 y t\ — v i y — 1 1 1 / ij 


109 5 


CIO — C9 — H9 


119.7 


C16 — C19 — H19C 


109.5 


C9 — CIO — Cll 


120.4 (3) 


H19A — C19 — H19C 


109.5 


C9 — CIO — H10 


119.8 


H19B — C19 — H19C 


109.5 


Cll — CIO — H10 


119.8 


Ci — si — C4 


92.00 (14) 


CIO — Cll — C6 


118.6 (2) 






c 1 p 1 Pi pi 
S 1 — C 1 — C2 — C 5 


A A (A \ 

-U.4 (4) 


r^c pi i pii 
C5 — C6 — C 1 1 — C 1 2 


-12.7 (3) 


pi pi pi p/i 
C 1 — C2 — Cj — C4 


0.3 (3) 


pin pii pii pi 
CIO — Cll — C12 — U2 


111 A /1\ 

122.4 (3) 


pi /"'/I pc 

Cz — C j — C4 — C 5 


1 ii o /n 
-172.8 (2) 


p/; pii pii pi 
C6 — C 1 1 — C 1 2 — U2 


-50.0 (3) 


C2— C3— C4— SI 


0.0 (3) 


C10— Cll— C12— C13 


-55.2 (3) 


C3— C4— C5— Ol 


169.2 (2) 


C6— Cll— C12— C13 


132.4 (2) 


SI— C4— C5— Ol 


-3.1 (3) 


02— C12— C13— C14 


164.1 (2) 


C3— C4— C5— C6 


-11.0 (4) 


Cll— C12— C13— C14 


-18.3 (3) 


SI— C4— C5— C6 


176.69 (18) 


02— C12— C13— C18 


-14.3 (3) 
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p.1 p/r p*7 
Ul — C5 — Co — C / 


124. D (3) 


n i pn n i pi n 
Cll — ClZ — C13 — Clo 


lo3.3 (Z) 


p^i pc p/: r~*n 
C4 — C5 — Co — C / 


— DD.3 (3) 


PIO pii pii pi r 

Clo — CI i — C14 — CIS 


r\ Q SA\ 

-U.o (4) 


p. 1 pc p/: n i 
(J 1 — CD — CO — C 1 1 


/in i /"3\ 
— 4V.3 (3) 


pn pii pii pir 
ClZ — CI i — C14 — CI J 


—i /y.3 (zj 


c^a c^z. r^t* t ' 1 1 
C4 — C5 — Co — C 1 1 


13 1 .U (Z) 


r^ii c^\a r^ic c^\c 
CI 5 — C14 — CI J — Clo 


-1.2 (4) 


pi 1 p/£ r^~j po 

CI 1 — Co — C / — Co 


A H / A\ 

-0.7 (4) 


pn pir pu pn 
C 14 — C 1 5 — C 1 o — C 1 / 


2.0 (4) 


pc P£ (~*h rs 
Cj — Co — C / — Co 


1 HA A /">\ 
— 1 /4.4 (Z J 


P 1 A PIC P1£ pin 

ci4 — ci j — cio — ciy 


1 11 Q f1\ 
— Y 1 1 .<$ {J ) 


p/: p~7 ro rn 
Co — C / — Co — C9 


U.U (4) 


pic pu pn pip 
CO — Clo — CI / — Clo 


-o.y (5) 


c / — Co — cy — c i u 


0.3 (5) 


pin pi/; pn no 

ciy — cio — ci / — cio 


l /o.y (3 J 


/-in pri /i|/i / — 1 1 1 

Co — cy — c i o — c 1 1 


U.U (4) 


pi/; pn pio pn 
Clo — CI / — C18 C13 


1 1 /c\ 

-1.1 (5) 


C9— CIO— Cll— C6 


-0.7 (4) 


C14— C13— C18— C17 


1.9 (4) 


C9— CIO— Cll— C12 


-173.2 (3) 


C12— C13— C18— C17 


-179.6(3) 


C7— C6— Cll— CIO 


1.0 (3) 


C2— CI— SI— C4 


0.3 (3) 


C5— C6— Cll— CIO 


174.8 (2) 


C5— C4— SI— CI 


173.2 (2) 


C7— C6— Cll— C12 


173.5 (2) 


C3— C4— SI— CI 


-0.2 (2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C9— H9-02 i 0.93 2.51 3.386 (3) 158. 
Symmetry codes: (i) -Jt+1, jH-1/2, -z+1/2. 
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